of the hypothalamus, the supraoptic has been most studied perhaps because of the known role of its neurosecretory cells in the production of antidiuretic hormone (22, 38) . In this laboratory, however, the paraventricular (PV) nucleus has been the favored object of study because there is good evidence that the neurosecretory cells it contains are responsible for the synthesis of oxytocin (29) and its transport down their axons to the neurohypophysis where it is released, e.g., during suckling and parturition (9, 22) . Since the original microelectrode recordings of PV neurons ( lo), it has been shown that they may be excited by stimuli known to release oxytocin, e.g., teat suction, uterine distensions, and intra-arterial injection of acetylcholine (4). However, the nucleus contains ordinary neurons as well as neurosecretory cells (7) in terms of the number of neurosecretory cells harvested. The electrode unit consisted of a tube of 0.5 mm od with a 0. l-mm center wire, both insulated with a lacquer resin. Insulation was scraped from 0.5-1.0 mm of the electrode tip. By means of an S-8 Grass st,,imulator with isolation unit, biphasic matched pairs of 1-msec rectangular pulses were administered to the neurohypophysis at a frequency 1-2/set and an intensity varying from 0.1 to 8.0 ma as required, while exploring with a recording microelectrode for antidromic single-cell activity. In lactating rabbits, verification of the electrode placement in the neurohypophysis was achieved in vivo by eliciting a milk-ejection response with a train of biphasic matched pairs of 1 -msec rectangular pulses at frequency 50/set for 20 sec. In nonlactating ani- Table  1 along with the pH, the nature and approximate molarity of the solution, and the predominant ion species present in each case. The pH of all drug solutions was maintained between 3 and 8, a range which is believed not to affect neuronal activity directly ( 15). The currents used to eject cations and anions from the electrode tip ranged from 0.5 to 60 X 10Hg amp. The ejecting current was determined as the difference between the backing current and the current used to eject the ion. A "backing potential" ranging from 5 to 15 X 10eg amp was utilized in all experiments to prevent spontaneous diffusion of active cations or anions during exploration (5). The constant-current apparatus used \ to retain, eject, and to monitor anionic and cationic current flow has been described in detail in a previous publication (26). As suggested by previous studies ( 15, 32) interference with the estimation of true drug effects can occur from artifacts arising from the resistive coupling between the tips of separate barrels. In the present experiment, precautions were taken to minimize possible electronic effects of current flow. First, with every drug effect observed, a neutralizing current of equal magnitude but opposite polarity to the ejection current was passed through the 2 M NaCl-filled barrel so that the algebraic sum of the current flowing was zero. Secondly, after each positive test, a current of the same polarity and equal or greater magnitude to that used in the drug-containing barrel was passed through the 2 M NaClfilled barrel as a control. A positive response was recorded Glutamate however increased the firing rate in all nonneurosecretory PV cells tested (n = 46). Glutamate seems therefore to be a general excitant in both the antidromically identified and uninvaded PV cells, probably due to soma depolarization rather than to synaptic excitation ( 12, 13, 15). No cell was encountered that showed a reversal in the direction of its response to a test substance when the current used to eject it was adjusted to a value well above or below that found to be just sufficient to in- creased the discharge rate from 0 spikes per 10 set to 5 spikes per 10 set, while currents of 12 X 10Bg and 24 X 10~~ amp increased the rates to 10 per 10 set and to 20 per 10 set, respectively. Thus, with a constant duration of drug administration the magnitude of the acetylcholine excitation was proportional to the electrophoretic current applied. AC&-sensitive PV cells identified by antidromic stimulation displayed three distinct types of time course of the response (Fig. 4) Insert is a photograph of 5 oscilloscope traces of the antidromic action potential which has a long latency. In six cells the ACh excitation was decreased by atropine, but the remaining seven were not affected. The effects of simultaneous application of ACh and atropine are illustrated in Figs. 5 and 6. In Fig. 5 the response of a single PV neurosecretory cell to ACh, glutamate, and atropine is shown. Application of ACh and glutamate both excited the neurosecretory cell, but only the ACh excitation was blocked bv atropine.
On the other hand, atropine failed to block either ACh or glutamate excitation on the cell shown in Fig. 6 . Both of the PV cells in Figs. 5 and 6 were recorded in Nicotine was administered to thirty-three PV neurosecretory cells, of which 17 increased in frequency, nine decreased, and seven showed no change. Twelve of the seventeen cells excited by nicotine were tested with ACh and all were also excited by this agent. When DHpE was applied simultaneously with ACh or nicotine, it blocked both ACh and nicotine excitation in 8 of the 12 cells studied (Fig. 7) . In nine of the cells inhibited by nicotine, ACh elicited a marked excitation. Figure 8 illustrates this and also that the simultaneous application of DHBE had no effect on the ACh excitation but slightly diminished the nicotine inthe same animal and from the same electrode track. hibition. Of the nonneurosecrecells. Of the 30 neurosecretory PV cells, 11 showed excitatory PV cells, 6 were excited and 11 were inhibited tion, 10 inhibition, and 9 were not affected by the applicaby dopamine. (Fig. 10 ).
Nicotine
The inhibition was immediate and lasted for the duration of the drug application.
Simultaneous application of GABA also depressed the effect of glutamate.
GABA thus appears to have a general depressant action on all PV cells (Table 2) . 
